Rapana venosa is a non-indigenous invasive predator on bivalves in the Black Sea. A Rapana fishery has developed in the Black Sea since the 1980s, primarily in Turkey and Bulgaria. The Rapana fishery provides a complex management problem with three groups of objectives: 1. Good economic status; 2. Good environmental status and 3. Cost of implementation. To address the various conflicting objectives of this management problem an ecosystem approach was taken to analyze the problem. Stakeholder workshops were set up in Varna (Bulgaria) and Samsun (Turkey) to discuss and evaluate management alternatives based on environmental (MSFD), economic and implementation objectives. Workshops were attended by fishers, factory owners, nature conservation NGOs, biologists and government representatives. In these workshops multi-criteria analysis was used to communicate information on trade-offs between objectives to generate feedback from the stakeholders. This proved useful as a means to retrieve information from the stakeholders and to identify areas of consensus and conflict. Although the process differed substantially between the Bulgarian and Turkish case studies both workshops showed limited conflict between environmental status and socio-economic status. Analysis showed that the real-trade-off was between these two objectives and the cost of implementation both in terms of monetary expense as in terms of resistance from stakeholders.
Introduction
The large predatory gastropod Rapana 1 is native to the northwest Pacific, from the Sea of Japan to Taiwan. The introduction of Rapana into the Black Sea occurred in the early 1940s, probably as adults or egg capsules in hull fouling (Drapkin, 1953) . Within 15 years Rapana colonized all Black Sea coasts. In the Black Sea Rapana is acknowledged as a highly invasive species, identified as the key reason for the extermination of oyster, Ostrea edulis and Flexopecten glaber, populations along the Caucasus and Crimea (Chuhchin, 1961; Drapkin, 1963) , the decline of the bivalve Chamelea gallina in the North-eastern (Chikina and Kucheruk, 2005) and Southeastern Black Sea (Dalgıç and Karayücel, 2007) and for the basin wide deterioration of mussel beds (Chuhchin, 1984; Zaitsev and Ozturk, 2001 ). The catch, processing and export of the Rapana started in Turkey in the early 1980s, and in Bulgaria ten years later. There has at times been commercial catches in some of the other Black Sea countries, but for the last ten years all catch and processing has taken place in Turkey and Bulgaria. There is practically no demand in the Black Sea region, and most of the produce is exported to Japan, Korea and elsewhere in East Asia. The combined annual average of Bulgarian and Turkish exports of Rapana meat during 2003e2010 amounted to approximately 3 000 tonnes (which means a catch of approximately 18 000 tonnes Rapana with shells) to the total export value of V12 839 446 (annual average) (O'Higgens et al., 2012) . In general two thirds of catches/exports have been from Turkey.
This article describes two Rapana management case studies on western and southern sides of the Black Sea (Fig. 1 ). The first case study is the fishing grounds along the Bulgarian Black Sea coast, Varna being the largest center of Rapana fishery and processing in Bulgaria. In this region enforcement of a ban on beam trawling was limited and as a result damage to seabed was presumed substantial.
Annual catch is not yet declining; however the size structure of the catch is increasingly being dominated by smaller size classes. There is a long history of conflict between the various stakeholders on the issue of bottom trawling and discussions seemed to have reached a deadlock when only recently (August 2012) the beam trawling ban was lifted due to a settlement between business and policy makers, and in total disregard of the environmental consequences.
The second case study is the region around Samsun, the largest city on the Turkish Black sea coast. Although some small boat fishing communities oppose dredging, conflict is not as sharp here as in Bulgaria. Part of the reason for this is that owners of large purse seiners and processing factories usually have direct relations to politicians and state representatives and can thus much more easily influence fishery management and regulations than small boat fishers and crew who are generally not able to establish and maintain such ties to such influential people with power (Knudsen, 2009) . While illegal fishing is a major concern in Turkey, this has only to a limited extent been on the agenda of environmental NGOs in Turkey.
The Rapana fishery provides a complex management problem. Following an ecosystem approach management alternatives are in this study evaluated according to the following three objectives:
-Good economic status -Good environmental status -Cost of implementation To address the various conflicting objectives of this management problem an ecosystem approach is developed. Rapana management is analyzed in the context of a complex socio-ecological system, applying the concept that humans are part of the natural ecosystems and that human activities in these ecosystems must be managed such that they do not compromise the ecosystem and thus ensure sustainability in the long term. For each case study a stakeholder workshop was conducted. For these workshops fishers, factory owners, representatives of NGO's and government officials were invited. In these workshops multi-criteria analysis was used to communicate information on trade-offs between objectives and so to generate feedback from the stakeholders. The Commission for Protecting the Black Sea against Pollution is eager to explore the option of using criteria similar to that for Good Environmental Status as required by the Marine Strategy Framework Directive (EC, 2010) for the Black Sea overall.
The main objective of this article is to demonstrate how multicriteria analysis can be used to structure and process information and how this can be used to support stakeholder workshops on management of a non-indigenous species. A subsidiary objective is thus to try to stimulate a process of finding workable and sound management alternatives for Rapana in the Black Sea. This article is structured as follows. The next section introduces the ecosystem approach, the use of multi-criteria analysis, and the workshop methodology. Section 3 addresses how the ecosystem approach is used to define an evaluation framework. The use of this framework in the two case studies is described in Sections 4 and 5. Finally, a comparison of both case studies and an assessment of the approach used is found in Section 6.
Methodology

Ecosystem approach
The Marine Strategy Framework Directive (MSFD) (European Union, 2008 ) seeks a comprehensive approach to delivering protection of marine biota and minimizing pollution, while at the same time recognizing the needs of society to benefit from marine resources and allowing sustainable use of those resources. Taking effective management decisions to deliver these disparate objectives requires an integrated systems analysis as part of an ecosystem approach (EA). The management framework for marine protection under the MSFD places the ecosystem at the heart of the new obligation on Member States for marine management (Farmer et al., 2012) . However, the MSFD does not define an ecosystem approach. Within this study an ecosystem approach is defined as "a resource planning and management approach that recognizes the connections between land, air and water and all living things, including people, their activities and institutions" (OMNR, undated; Farmer et al., 2012 ).
An ecosystem approach recognizes humans as part of natural ecosystems, and stresses that human activities in these ecosystems must be managed such that they are sustainable in the long term, not compromising ecosystem components that contribute to its structural and functional integrity. An ecosystem approach in management integrates ecological, social, economic, and institutional perspectives, recognizing their strong interdependences. An important step in this approach is the development of simple conceptual models how the system operates according to peoples' perceptions. These can capture different dimensions of a complex socio-ecological marine system such as its natural characteristics, social dimension, economics and governance. The conceptual model developed in this study attempts to reflect the varied aspects of Rapana management and allows a dialog between scientists from different disciplines and non-scientist stakeholders (Fig. 2 ). There are multiple dilemmas involved in Rapana management as the species has a high price as a commercial resource but at the same time is unwanted as a non-indigenous species. The problem is further complicated as the fishing methods used are very destructive to seabed habitats. The mobile bottom gear used in commercial fisheries controls the numbers of Rapana but at the same time results in environmental deterioration. Replacing bottom trawling by habitat friendly but inefficient fishing methods such as diving and traps would be beneficial to seabed habitats but could cause the demise of both the fishery and the processing industry in Bulgaria and Turkey. Rapana needs to be fished or bivalve populations will be depleted. To make management even more complex, from a long-term commercial perspective the stock should be protected from overfishing by introducing restrictions on catch. Furthermore, one may consider subsidizing the catch of small-sized Rapana to encourage the removal of abundant undersized individuals stunts that deplete bivalves but are priced low on the market.
Following an ecosystem approach an evaluation framework (Section 3) is devised that combines the ecological, social, economic, and institutional perspectives outlined in the conceptual model. The analysis undertaken in the case studies aims to find the appropriate balance between ecosystem conservation (Good Environmental Status) and sustainable use (Good Socio-Economic Status) as one of the key principles in an ecosystem approach, while recognizing the importance of successful management implementation (Cost of Implementation), especially in a time of economic and fiscal hardship.
The analysis undertaken in the case studies aims to find the appropriate balance between ecosystem conservation and sustainable use as one of the key principles in an ecosystem approach, while recognizing the importance of successful management implementation, especially in a time of economic and fiscal hardship. In this article an ecosystem approach is used to devise clear criteria and mechanisms for making practical decisions on the management of complex marine systems.
Multi-criteria analysis (MCA)
The main role of multi-criteria analysis is to structure and aggregate available information to support comparison and evaluation of management alternatives. Multi-criteria analysis forces the stakeholders to think in terms of alternatives, objectives and priorities and involves three steps: 1. Problem Definition: 2. Ranking and 3. Sensitivity analysis. Problem definition starts with the definition of a set of alternatives. It is important that this set includes all alternatives that are relevant for the stakeholders. Generating a complete set of relevant alternatives is a complex task. Political reasons, bad practice or time constraints may lead to an incomplete set. The next step is identification of stakeholder objectives and the selection and definition of criteria to measure these objectives. The last step is the assessment of criterion scores for all alternatives. Scores can be assessed in many ways. The scores can be the results of simulation models, laboratory tests, or expert judgment. Scores can be measured on quantitative scales, but also on qualitative scales such as þþþ/ÀÀÀ scale. Using a qualitative scale is a convenient approach if not all effects can be scored quantitatively but competent experts are available and capable of providing qualitative expert judgments. In these two case studies stakeholders participating in the workshops and external experts consulted during the pre-workshop phase provided expert judgments. This approach is acceptable as long as the meaning of the plusses and minuses is clear to the experts. In Section 3 the descriptions used to identify the number of plusses and minuses together are listed.
The product of problem definition is an effects table. An effects table includes the alternatives (the columns) and evaluation criteria (the rows) and scores (the cells). All multi-criteria methods transform the effects table to a ranking using a decision rule. In this study Weighted summation is used because it is transparent and well founded in welfare economics (Janssen, 1992) . The principle of weighted summation is simple. Scores are standardized to uniform value scores and multiplied by weights reflecting the relative importance of each criterion or objective. The sum of the weighed scores is used as an indicator of the performance of an alternative. As a last step the sensitivity of the ranking to uncertainties in scores and weights is analyzed. This is a vital step in MCA. Varying weights and scores can check the sensitivity of the results individually or through the use of Monte Carlo Analysis. This provides insight into the significance of the results (see also Janssen, 1992; van Herwijnen et al., 1995) . In the case studies MCA is used to communicate the relative performances of the alternatives, to generate feedback on scores and priorities and to identify trade-offs (see also Belton and Stewart, 2002; Joubert et al., 2008) . 
Workshop methodology
We sought to employ the same workshop methodology in both case studies, but due to the necessity to adapt to local conditions there were some differences in the preparations for, attendance to and conduct of the workshops. In both cases the alternatives and effects table were discussed with experts (scientists and managers) and accordingly adjusted before the workshop. The alternatives/ effects table together with a detailed explanation of its content were distributed to the participants before the workshop. Both workshops were day-long and were conducted in the local language. Workshops were attended by managers, scientists, fishers, factory owners, and (in Bulgaria) NGO representatives. The workshop started with an introduction that provided the necessary background to the effects table. As a first step for each objective a graphical presentation of the scores linked to that objective was presented. The discussion about the performance scores of the alternatives was organized around graphical representations of the alternatives. The advantage of using a graphical representation is that participants are asked about rank orders instead of being asked to assess the exact scores. This makes it easier for them to provide feedback. This was done for all three objectives. Stakeholders were asked to correct information if necessary and to provide information on their priorities. Feedback from stakeholders was used to rank the management alternatives. The DEFINITE software package was used to facilitate the workshop (Janssen and van Herwijnen, 2011) . In Bulgaria media attendance during the workshop and un-reconciliatory approaches by some stakeholders resulted in less focussed discussion than in Turkey about the performance of the alternatives.
3. An evaluation framework based on an ecosystem approach An ecosystem approach combines ecological, social, economic, and institutional perspectives. In this study this is translated into the following three policy objectives:
1. Good environmental state (GES). 2. Good socio-economic state (GSES) and 3. Cost of implementation To use these objectives to assess the performance of the management alternatives they must be translated into measurable performance criteria. This is described in the remainder of this section.
Good environmental status
According to the Marine Strategy Framework Directive (EU, 2008) "Good environmental status" means the environmental status of marine waters where these provide ecologically diverse and dynamic oceans and seas which are clean, healthy and productive within their intrinsic conditions, and the use of the marine environment is at a level that is sustainable, thus safeguarding its potential for uses and activities by current and future generations. The MSFD requires the achievement of Good Environmental Status (GES) by 2020. GES is operationalized using a set of 11 descriptors and associated criteria (EC, 2010) . A subset of criteria and indicators is selected for assessing the performance of Rapana management alternatives (see also Muxika et al., 2007) .
Biodiversity (D1) describes the maintenance of biodiversity as indicated by the quality and occurrence of habitats and the distribution and abundance of species. In this study a measure of the structure of the community was used as an indicator which is within the descriptor 1 subheading Habitat condition: Condition of the typical species and communities (1.6.1) indicators. This is an appropriate element of the overall marine biodiversity to focus on since it is the aspect most impacted by fisheries activity using mobile bottom gear. The multivariate AMBI (M-AMBI) has been applied widely for monitoring the condition of the benthic community for the ecological state assessment under the EU Water Framework Directive. The M-AMBI is a combined biotic index including Shannon's diversity, richness and AMBI (proportion of opportunistic to sensitive taxa), into a factor analysis multivariate approach (Muxika et al., 2007) . For the purposes of MCA, the M-AMBI qualitative scale is converted to þþþ/0 scale: 0 Bad (M-
Non-indigenous species (D2) is defined as "non-indigenous species introduced by human activities are at levels that do not adversely alter the ecosystem". The abundance of Rapana is selected as a relevant indicator to assess the invasive pressure. Field work data and expert judgment were used to define the abundance boundaries for Extremely High (>10 R. venosa individuals per 100 m 2 ), High (5e10 R. venosa individuals per 100 m 2 ), Moderate (2e5 R. venosa individuals per 100 m 2 ) and Low (<2 R. venosa individuals per 100 m 2 ), the abundance converted to ÀÀÀ/0 scale.
Preservation of marine food webs (D4) is defined as "all elements of the marine food webs, to the extent that they are known, occur at normal abundance and diversity and levels capable of ensuring the long-term abundance of the species and the retention of their full reproductive capacity". The biomass of bivalve molluscs is selected as a suitable indicator because bivalves are tightly linked in the food web to their invasive predator Rapana; they represent a key trophic group of filter feeders with fast turnover rates and they are consumed by a number of demersal fishes and crabs; they are also ecosystem engineers, especially the mussels that create a biogenically structured habitat (mussel beds on sediments). The unit used is % of lost biomass from reference value and the type of scale is ÀÀÀ/0 with the following boundaries: ÀÀÀ (>75% of bivalve reference biomass is lost), ÀÀ (50e75% of bivalve reference biomass is lost), À (25e50% of bivalve reference biomass is lost); 0 (<25% of bivalve reference biomass is lost).
Seafloor integrity (D6) is defined as "a level that ensures that the structure and functions of the ecosystems are safeguarded and benthic ecosystems, in particular, are not adversely affected." Among seabed habitats in the Black Sea, mussel beds are the most sensitive to mobile bottom gear pressure. Therefore, the indicator selected for assessing the impact of dredging/beam trawling is the areal extent of this biogenic substrate. The unit used is % of mussel beds disturbed and the scale is ÀÀÀ/0 with boundaries defines as: ÀÀÀ (mussel beds removed), ÀÀ (50e75% of mussel beds are disturbed), À (<50% of mussel beds disturbed), 0 (Mussel beds undisturbed).
Good socio-economic state
Fisheries income is a relevant economic criterion for the business performance. The total income from Rapana fisheries can be inferred from the export value since nearly 100% of the catch is exported. Therefore the indicator used is export value measured in $1 000 per year.
Long-term exploitable Rapana is defined as "the period of economically sustainable Rapana biomass", the scale is 0/þþþ with the following classes: 0 (no exploitable Rapana biomass 2 years from now), þ (economically sustainable biomass for at least 5 years), þþ (economically sustainable biomass for at least 10 years), þþþ (highly economically profitable biomass for over 10 years). Maintenance of exploitable Rapana biomass is an important condition for long-term continuity of the fishery.
Business opportunities is defined as opportunities for business, the scale is 0/þþþ with the following classes: 0 (no opportunities), þ (limited possibilities for expansion); þþ (possibilities for expansion and starting new businesses); þþþ (possibilities to start and enlarge businesses in all kinds of fishing and processing, being a vital sector, attracting investments). Expansion of businesses or the creation of new enterprises for Rapana catch and processing shows if the socio-economic situation is improving or worsening.
Legitimacy of Rapana fishery in this study is defined as the percentage of fishers catching Rapana legally. The criterion is important to the fishers as they can encounter problems with the government when not operating legitimately and thus experience a high degree of conflict and stress, but is also of significance as fishers operating illegally may not be eligible for bank credit or EU subsidies.
Implementation
Implementation cost are defined as the direct expenses linked to monitoring and control but also to expenses liked to subsidies, research, promotion and marketing.
Implementation time is the time needed between the decision to implement an alternative and the time the measures within the alternative become effective.
Resistance is defined as the expected level of conflict between stakeholders. It was assumed that government and fishers are the most influential stakeholders involved in the Rapana fishery. Thus the classes were defined as follows: ÀÀÀ (Ministry of Environment and fishers are opposed and will go to court or otherwise resist), ÀÀ (Ministry of Environment or fishers are opposed (and will go to court or otherwise resist)), À (NGOs and/or ecologists and/or divers are opposed but no court case is anticipated), 0 (Stakeholders achieve consensus). The success of management measures depends on the level of resistance by stakeholders, especially those directly involved in the activity regulated.
Managing Rapana in the Bulgarian Black Sea
Introduction
In the Bulgarian Black Sea R. venosa was first encountered in the mid-1950s (Kaneva-Aladzhieva, 1958 . Decline of mussel beds was reported in the following years although the population dynamics of the invasive predator and its prey were not well documented in the scientific literature. A devastating Rapana "bloom" was witnessed in 2006e2007 over rocky reefs along the Bulgarian coast (Micu and Todorova, 2007) and high abundance was maintained over the next few years . During that period (2006e2010) Rapana population stunting was clearly demonstrated in the commercial data on the size structure of the annual production of frozen Rapana meat (Fig. 3) . The decrease in size was most probably caused by food limitation due to the depletion of bivalve prey, particularly visible on reefs obliterated of mussels.
In Bulgaria the Rapana fishery started in the mid-1990s, initially by means of divers, but in a few years switched to the more profitable beam trawling. For over a decade now, Rapana has become the most important commercial marine species in Bulgarian fisheries. It contributes around 50% of the total landings and represents the main export product, comprising nearly 50% of all marine and freshwater exports. The employees in the sector amount to around 1 500 people, of which two thirds are mainly poor women employed seasonally in the processing factories.
The impact of bottom trawling on the marine environment became a controversial issue that received broad press coverage in Bulgaria during the late 1990s. Environmental NGOs and natural scientists raised the alert for the detrimental effect of bottom trawling on seabed habitats (Konsulova et al., 2003) , although there were some opposing scientific voices in support of restricted and regulated trawling. Divers were highly concerned that the resource was being quickly depleted and thus their means of living jeopardized. They wished to exclude trawlers. As a result of the broad public alarm and scientific advice, the Ministry of Environment and Waters promoted a legal ban of trawling, which came into force in 2001 with the revised Fisheries and Aquaculture Act and the Biodiversity Act. The ban was supported by the Ministry of Environment and Waters, environmental NGOs and scientists. It was opposed by the National Agency of Fisheries and Aquaculture (NAFA) who considered Rapana a resource that was not exploited to its full capacity and who aimed at maximizing the short-term profit by increasing the catch (NAFA, 2006) .
For various informal political reasons, lobbying, and lack of resources, enforcement of the trawling ban was poor, though not non-existent. What existed of inspection, control and penalties probably did not restrict fishing effort but put an extra financial burden on fishers. Moreover, many fishers found it unpleasant and stressful that their livelihood was qualified as "illegitimate". Recently (August 2012) the ban on beam trawling was lifted due to a settlement between business and policy makers, disregarding the environmental consequences.
Management alternatives
The set of management alternatives must cover the range of possible solutions. All stakeholders should see their objectives reflected in at least one of the alternatives. This is necessary to make sure that the preferred alternative will be within the set presented and allows for the construction of compromise alternatives based on the initial set of more extreme alternatives.
For the Varna case study the following set of management alternatives was constructed:
1. Business as usual (BAU) 2. Enforcement of bottom trawling ban (EBT) 3. Protection of natural habitat (PNH) 4. Free access to Rapana fisheries (FAR) 5. Lift trawling ban for current fisheries (LTB) 6. Continuity of Rapana fisheries (CRF) Table 1 shows how the objectives were used to specify the alternatives. The current situation (CS) is added for reference.
Alternatives should be constructed to facilitate their implementation. Single instruments should only be included if this instrument can be considered as a feasible alternative in itself. The alternatives were constructed by combining the following types of instruments: 1. Regulations on the catching method and gear; 2. Restrictions on the fishing effort; 3. Spatial and temporal closures, 4. Economic incentives, 5 Research and 6 Enforcement. Different alternatives emphasize a particular class of instruments. Table 2 shows the link between instruments and alternatives. A more detailed description of alternatives and instruments can be found in Todorova (2012) The alternatives BAU, EBT and PNH include a bottom trawling ban with strict enforcement in the EBT and PNH alternatives. PNH has additional measures such as subsidizing collection of small Rapana and egg capsules and funding research on Rapana population dynamics. The FAR and LTB focus on the elimination of Rapana as a non-indigenous species. Finally the CRF combines habitat protection with a sustainable fishery by means of complex measures involving bottom trawling but with numerous restrictions: in sensitive habitats, seasonal restrictions and on the fishing effort; economic incentive for removal of small-sized Rapana and use of habitat friendly catch methods by diving and potting; funding research in all relevant topics.
Performance of the management alternatives
The evaluation framework and management alternatives are combined in an effects table. An effects table reflects the performance of the alternatives. Table 3 shows the effects table for the Bulgarian case. This table in combination with a detailed explanation of its contents was distributed to the participants before the workshop. In addition to the alternatives (the columns), the effects table includes effects/criteria (the rows) and their scores (the cells). The criteria are divided according to the three main policy objectives: Good environmental Status, Good Socio-Economic Status and Implementation.
The effects table shows a mixture of monetary scores (e.g. fisheries income), qualitative scores (e.g. biodiversity), and ratio scores (e.g. implementation time). Quantitative scores are derived from government statistics (NAFA catch statistics, Customs export statistics). The qualitative scores are assessed using best available information supplemented by interviews with local experts. Experts included marine and social scientists, local fishers (Fisheries Association "Black Sea Sunrise") and factory owners (Sever Export Ltd.).
The Bulgarian stakeholder workshop (Varna May 31 2011)
Participants to the workshop were invited by the Institute of Oceanology of the Bulgarian Academy of Sciences and included a government representatives from the fisheries sector (NAFA), three government representatives from the environmental sector (MOEW), four Rapana fishers, three owners of Rapana processing factories, four representatives from nature conservation NGOs, and finally two marine ecologists. The participants were acquainted prior to the meeting with a detailed description of the management alternatives and the evaluation framework. Fig. 4 shows the graph for objective Good socio-economic status. In this graph the alternatives are sorted form best to worst. Fig. 4 was used to test the performance scores of the alternatives. The participants agreed that CRF was the best alternative for all criteria except legitimacy. They also agreed that ETB was the worst for all criteria except legitimacy.
Next the same figure was used to ask participants about weights. They were asked to rank the criteria in order of importance. Participants decided that Fisheries income and Long-term exploitable Rapana were equally important and more important than the other two. The graph was sorted using these priorities and the participants were asked to check if they agreed with the rank order. In a similar way the weights of the criteria of the other two objectives were set. Expert opinion indicated that the weights of the environmental criteria should be equal. This was confirmed by the participants. The criteria for Implementation were ranked in decreasing order: implementation costs, resistance, and implementation time.
Using these weights performance scores for the three objectives can be calculated for all alternatives. These objective scores are shown in the bottom three rows of Fig. 5 . It is interesting to note that the scores for GES and GSES show a similar pattern. For both objectives CRF is the best and PNH is the second best. The scores for implementation are almost opposite to the scores of these two objectives. Fig. 5 also shows an overall score for the alternatives and an overall ranking based on this overall scores. To calculate the overall scores stakeholder weights are needed. These weights are shown in the pie diagram to the right of the histogram (GES 0.4; GSES 0.4; Implementation 0.2).
It is clear from Fig. 5 that the relative weights of GES and GSES have little influence on the ranking. It is also clear that the ranking is very sensitive to the relative weight of Implementation. It can also be seen that no weight combination can move BAU to the first 
Good socio-economic status Fisheries income 1 000 $ 6 600 3 000 1 000 3 000 1 000 2 000 5 000 Long-term exploitable Rapana position and that FAR will only reach first position if implementation is given a very high weight. The results show that there is limited conflict between the GES and GSES objectives. This is an idealistic example of how ecosystem-based management would provide for sustainable economy and social wellbeing. Further it was clearly demonstrated that achieving GES and GSES would require complex and costly management measures, therefore the Implementation objective seems to be opposed to the environmental and socio-economic objectives. The highest ranked alternative (CRF) may be difficult to implement due to complex and costly measures involved, including broad scientific research. This alternative requires strict marine spatial planning based on habitat and vulnerability mapping, and allocation of spatial zones for diving, trapping and trawling for Rapana. Making no management adaptation (Business as usual) seems to be the worst alternative for the environment, however the business and management sectors would have average results, therefore they might prefer to not change the status quo, especially if the outcome of an adapted management was uncertain.
Uncertainties
The ranking presented in Fig. 5 is subject to high uncertainties in the scores due to major data deficiencies. Additional uncertainty is caused by limited or erratic data on bottom trawling pressure and distribution as this type of fishing is illegal. Also the invasive predatory pressure and impact are not investigated. Due to lack of time series of data on the above listed the relationships between the pressures and state, e.g. between fishing effort and Rapana abundance, beam trawling pressure and mussel beds area, predator and prey remain unclear. Therefore predictions for e.g. "long-term exploitable Rapana" and all GES indicators are highly uncertain.
Monte Carlo Analysis was used to test the stability of the ranking given these uncertainties. It was assumed that the scores of Fisheries income and Long-term exploitable Rapana could be 50% higher or lower than the scores in the effects table. For all other scores it was assumed that they could be 25% higher or lower. For all scores it was assumed that they are normally distributed around the scores listed in the table. Dependencies between the scores are taken into account (van Herwijnen et al., 1995) . Results of Monte Carlo Analysis are shown in Fig. 6 . To create this figure the ranking of the six alternatives was calculated 1 000 times using a random generator to draw scores under the uncertainties specified. The size of the circles indicates how many times an alternatives receives a certain rank. The figure shows that alternative CRF and PNH were stable on the first and second potion as well as ETB on the last position. Given the uncertainties the rank order between the three intermediate alternatives (LTB, FAR and BAU) could not be established with sufficient certainty.
As indicated before the ranking will be sensitive to changes in the weight of Implementation. Sensitivity analysis showed that a doubling of the weight to 0.4 is needed to push CRF from the first position to be replaced by alternative FAR. If legitimacy was made the most important criterion within GSES most of the ranking stayed the same. Main difference was that PNH was moved back from the second to the fourth position.
Discussion
Several important remarks were made by the stakeholders during the workshop. The factory owners pointed out that their objective is a sustainable long-term business. This is in clear conflict with short-term profit combined with eradication of Rapana population through massive trawling effort. Thus alternatives FAR and LTB were unacceptable, while alternative CRF was the most welcome. The fishers raised legitimacy as the most important socio-economic objective to be achieved since they were economically and psychologically stressed by the trawling ban and not able to apply for European funding if their business was qualified as "illegal". It is worth pointing out that in a situation of depleted fish resources and European fishing restrictions, subsidies might be the only opportunity to keep the sector alive. Thus fishers were supportive of alternative FAR but numerous restrictions involved in alternatives LTB and CRF were undesirable to them. Due to lack of robust and, to them, understandable scientific evidence the fishers questioned the negative environmental impact of bottom trawling but they proclaimed loudly the negative impact of Rapana on the environment. These were all strong motives for lifting the trawling ban on Rapana. Among all stakeholder groups the fishers were the most willing and most interested in a change of management strategy. The government representatives maintained that they were not able to change the environmental regulations unless there was sufficient scientific information to support the decision making. They referred to the precautionary principle that should be applied when there was high risk of habitat damage, despite insufficient scientific evidence. The environmental NGOs were the most conservative and opposed vigorously to even a partial lifting of the trawling ban (CRF) due to doubts about efficient enforcement of the restrictions and the resulting risk of massive habitat disturbance. They were very much in favor of the ETB alternative.
The workshop definitely hit a nerve in Varna. The turnout was excellent with 20 representatives from all relevant stakeholders. Also present at the beginning of the workshop was a camera crew from national news and several newspaper reporters, probably invited by the fishers. Participation was excellent and the debate lively but sometimes unfriendly. Overall it proved difficult to structure the discussion in the framework intended in the preparation for the workshop. Lively debates brought up a lot of discontent from the past mainly around the issue of the bottom trawling ban, each of the opposing sides eager to express their opinion but less willing to look for a solution or compromise. Although all steps of the multi-criteria analysis were presented, feedback was mainly limited to criterion weights. Very limited feedback on the choice of alternatives or criteria was provided. Only the effects of trawling in the trawling alternative were questioned. A possible reason was that most of the participants, maybe with the exception of the fishers, were interested in discussing the problem but not interested in solutions. If they would have wanted a solution they would have paid more attention to the alternatives. Still, as a result of the workshop, communication between stakeholders was improved and better understanding of the dilemmas associated with Rapana management was achieved. The pressing need for scientific research was also highlighted to underpin the future solutions.
Managing Rapana in the Turkish Black Sea
Introduction
Catching of Rapana in the Turkish Black Sea region started in the early 1980s and has come to constitute one of the major activities and incomes for many fishers, especially small boat fishers . Currently thousands of fishers depend on Rapana fishing for their livelihood. For many poor people without land, education and capital Rapana fishing has been one of the few activities that has made it possible to avoid extreme poverty. Moreover, in some places expanding family fishing businesses have been built on good incomes from Rapana fishing. Similarly, the factories provide seasonal employment for several hundred poor, single and young rural village women and some men (whose families are not involved in fishing activities). Thus, Rapana is a source of living for both fishing and non-fishing communities .
While Rapana is caught by diving in some areas, dredging is by far the most common catch technology. Dredging basically employs the same technology as the beam trawls in Bulgaria, but are smaller usually measuring 2e4 m. across. Marine scientists and many fishers claim that the dredges harm the demersal ecology, but no studies to substantiate this have been undertaken in Turkey. Rapana is mostly caught by owner-operated small boats and collected in harbors by middlemen who truck the Rapana to one of the four factories currently in operation. Fishers often become 'bonded' to factories through loans. Factories are owned and operated by small and medium sized Turkish companies, and the frozen but otherwise unprocessed raw Rapana meat is primarily exported to Japan and Korea. Factory owners often have considerable political influence while fishers are poorly organized. Also, as mentioned above, rural women are employed with low payments at those factories. Hence, there is a gender division of labor in the sector, with the men responsible for catching and selling Rapana while the women work in the factories (see also Altına gaç et al., 2004; Kideys et al., 2007) .
Management has primarily been guided by an understanding of Rapana as a marine resource, although concerns about it being an introduced top predator have recently had some impact, resulting e.g. in diving being permitted year round. To protect the demersal ecology there has been a dredging ban during summer although this is also the better season for catching Rapana. In effect most catch of Rapana takes place illegally during summer while at the same time inspection has become stricter during the last few years, resulting in more tension and conflict concerning regulations . Thus, the main tension in this fishery has been between fishers, on the one hand, and managers and scientists on the other hand. There has also been some tension between different groups of fishers, with those not fishing for Rapana in opposition to dredging. No regional or national environmental NGO has showed any concern about Rapana as a nonindigenous species, or about dredging for it. From approximately 2004 average size (not biomass) of Rapana has decreased so much east of Samsun that factories stopped buying catches and fishing stopped. This created concern about the effect of dredging and resulted in experiments with new catch technologies. However, none of the three trap experiment projects were successful. Fishing with traps would be an ideal solution to the dilemmas created by the current fishery: Fishers would secure a livelihood, fishing would create less tension since it would be legal, the catch technology would not harm demersal ecology, and continued fishing pressure on the Rapana would constrain the stock of an unwanted non-indigenous species. Although experiments with traps have been unsuccessful, traps are now permitted year around, so fishers can display a trap or two yet continue dredging during the summer Knudsen, 2013) .
Participants at the workshop included three government representatives (one from central ministry, two provincial), three scientists (two from Trabzon marine Research Institute, one from Department of Biology, OM University in Samsun), one factory owner (Sinop) and six Rapana fishers (two from Sinop, three from Samsun, one from Trabzon). No environmentalists participated in the workshop. In contrast to Bulgaria this issue is not high on the agenda of environmental NGOs in Turkey. Attendance of some of the government representatives followed the official approval of the workshop by the Ministry of Food, Agriculture and Husbandry. While the workshop was held in Samsun, the design of the alternatives, the preparatory workshops and the participation during the workshop all ensured that the workshop addressed the overall situation for Rapana ecology, fisheries and management in the whole Turkish Black Sea region.
Management alternatives
In a preparatory workshop (26.09.2011) The current situation (CS) is added for reference.
Most of these alternatives (EDB, PNH. FAR, CRF), with some adjustments in measures, are similar to the alternatives discussed above. For example enforcement is "medium" in the case of PNH while enforcement was strict in the Bulgarian case. Also two alternatives (COM and CSE) typical for the Turkish situation were added. The Compromise Solution acknowledged the uncertainty of the future development of the stock and allowed for maximum catch and profit while there still is an exploitable stock of Rapana. Measures would be simple: a two months dredge ban (currently four months) during summer and some smaller area closures to protect vulnerable species and spawning grounds. Implementation is easy, not costly and possible to set into effect quickly. A new alternative was added by splitting the Continuity alternative into CRF with "medium" enforcement and CRF-SE with "strict" enforcement.
Performance of the management alternatives
In preparing for the workshop the scores for GES produced for Bulgaria were used as a starting point because there is not enough research on which to base an independent assessment for the Turkish case. However, the effects table for GES was adapted and adjusted to the Turkish case during the preparatory meeting at the Trabzon Fisheries Research Institute (see above). The scores on Good socio-economic status and Implementation were filled in based on expert knowledge of the team and adjusted during a daylong meeting (Ordu, 21.10.2011) with the leader of the water produce section in the Province branches of the Ministry of Agriculture and Rural Affairs. Table 4 shows the effects table for the Turkish  case. This table in combination with a detailed explanation of its contents was distributed to the participants before the workshop. The effects table reflects the performance of the alternatives. In addition to the alternatives (the columns), the effects table includes effects/criteria (the rows) and their scores (the cells). The criteria are divided according to the three main policy objectives: Good environmental Status, Good Socio-Economic Status and Implementation.
The Turkish stakeholder workshop (Samsun October 28 2011)
First the purpose of the workshop was explained and it was discussed how the results of the workshop would be used. Since the workshop was organized within the framework of an EU FP7 project it was underlined that although Turkey is not an EU member, the issue is significant in terms of fishing policy. The workshop started with an introduction that provided the necessary background to the effects table. The approach was described in such a way that it could be easily understood by stakeholders with limited education. Fig. 7 shows a graphical presentation of the scores linked to Good Environmental Status. In this graph the alternatives are sorted from best to worst. Scientists argued that free access (Alternative FAR) will result in less predation pressure by Rapana on other species, and therefore some positive effect on biodiversity may be expected. As a result the biodiversity score of alternative FAR changed from (0) to (þ). This alternative will also result in more dredging than Alt BAU and will therefore likely cause more pressure on seafloor integrity. Thus, for Alt. FAR the score on seafloor integrity was changed from (ÀÀ) to (ÀÀÀ). Since inspection is stricter in Alternative CSE than in CRF there should be a difference in status of biodiversity. Biodiversity effect for Alternative CRF was therefore changed from (þþþ) to (þþ). Scientists thought that in the current situation (Alt. 0) effect on marine food webs is not minor (À) but substantial (ÀÀ) since the Rapana to a large extent removes mussels which constitute a crucial level in the marine food web.
The performance scores of Good Socio-economic Status prompted a lively discussion. An owner of a Rapana processing plant/factory indicated that in his opinion there will be long-term exploitable value of Rapana in the coming 10 years in the business Good socio-economic status Fisheries income 1 000 $ 3 500 3 000 2 000 3 000 1 000 2 000 4 500 4 000 Long-term exploitable Rapana Percent  40  40  80  90  100  70  70  90   Implementation  Implementation costs  1 000 $  100  100  300  400  50  150  400  400  Implementation time  Year  0  0  8  8  2  3  8  8  Resistance ÀÀÀ/0as usual (BAU) alternative. It has been caught for 30 years and still survives. One of the scientists, on the other hand, held that if catching were to be free then there may be no Rapana left in 10 years. The scores in the table for this criterion are therefore correct.
In the end no changes were made to this criterion. As in Bulgaria Legitimacy was an important issue. One of the fishers said that coastal security is essential for their own security. Fishers said that they are not against the regular controls of boats, but dredging must be free. This makes the Free Access to Rapana (FAR) alternative the best for legitimacy. Next the discussion moved to the criteria linked to cost of implementation. A fisher said that: "The recent implementation brings too much cost to the state. If dredging is free then the cost of implementation will decline". Discussion on resistance underlined the fact that there are differences among fishers regarding the rules and implementation. Lack of collective behavior and fisher's organizations leads to competitive behavior and lack of join action among fishers in Turkey. This discussion implies that it is difficult for fishers to get together, organize and resist (see Knudsen, 2009 ).
Government representatives indicated that "fishers (who do not use dredging) will certainly be against dredging. For example, trawlers consider dredging as the reason of decline in fish stocks; and in this way they consider themselves as innocent". Discussion resulted in changes of most of the scores for Implementation as shown in Table 5 .
During the workshop about half of the effects for implementation were adjusted, primarily based on the inputs from one of the government representatives with experience at the provincial level regulation of Rapana. Implementation costs were reduced to zero in the FAR alternative since this would involve no inspection and not even a licensing system. Overall, however, in the opinion of the managers implementation costs will be higher than what was estimated before the workshop and most effects were therefore adjusted accordingly. Moreover, current implementation was by managers and fishers alike considered more significant and costly than assessed in preparation of the workshop. In the opinion of the managers the time it would take to implement new regulations will take fewer years than estimated before the workshop. If decision is made by the state, schemes to stimulate research on alternative catch technology (traps) and to subsidize catch of undersized Rapana could come in place rather quickly. Open access (FAR) would be welcomed by Rapana fishers, but would also increase resistance from other fishers, therefore resistance effect for FAR adjusted from (À) to (ÀÀ). The compromise solution (COM), on the other hand, would mean a shorter summer ban on Rapana dredging and otherwise few restrictions on Rapana fishing. The two months summer ban would satisfy other fishers. Most fishers would accept this alternative, therefore effect changed from (ÀÀÀ) to (À). What separates CRF from CSE is that the latter has stricter enforcement of regulations. This implies more inspection and policing, which would result in more conflict with fishers and more resistance. Resistance effect for CSE was therefore adjusted from (À) to (ÀÀ).
As in the Bulgarian case the graphical presentations of the scores were used to assign weights to the criteria. Participants were asked to rank the criteria in order of importance. There was a vivid discussion regarding the rank of GEnS indicators especially between the government representatives and the scientists; and the scientists among themselves. The major issue was whether biodiversity or non-indigenous species should be ranked top. Fishers held that non-indigenous species should rank second. As scientists were considered the most authoritative experts on this issue, their opinion were made to count for more and at the end of the discussion scientists agreed that Biodiversity must be ranked highest since it is a wider concept that covers every other issues In the opinion of the researchers also seafloor integrity is of higher significance than non-indigenous species. The order is as follows: (1) D1 Biodiversity, (2) D6 seafloor integrity, (3) D2 non-indigenous species Rapana, (4) D4 preservation of marine food webs. Discussions on ranking the socio-economic effects first started with the question of a fisher "why is the dredging of Rapana seasonally forbidden and why can a boat not use more than one dredge?" This resulted in a fairly long and engaged discussion about the logics and justifications for the current regulations pertaining to Rapana dredging. Surprisingly the stakeholders considered Longterm exploitable Rapana as the most important followed by (2) fishers' income, (3) legitimacy, (4) business opportunities.
Implementation costs are clearly considered significant. Resistance is clearly an important issue for the fishers, which was evident in the overall discussions and interventions from this group. Government representatives indicated that from the perspective of the state, "resistance is not considered important, and also implementation cost is not considered to be very important issue". Government representatives therefore agreed that implementation time should be ranked high. One of the scientists, on the other hand, considered resistance to most important. At the end of the discussion, giving more weight to the view of the government representatives managers, implementation cost and implementation time are ranked as (1) and resistance as (2).
In the discussion on weights on GES priority was given to the scientists, on GSES to the fishers and factory owner and on Implementation to the government representatives. Yet, in neither of the domains was the ranking obvious or self-evident. However, participants managed to negotiate agreements to which most could agree. Using these weights objective scores for the three objectives can be calculated for all alternatives. These objective scores are shown in the bottom three rows of Fig. 8 . It is interesting to note that the scores for GES and GSES show a similar pattern. For both objectives CSE is best and BAU is last. The scores for implementation are almost opposite to the scores of these two objectives. Fig. 8 also shows an overall score for the alternatives and an overall ranking based on this overall scores. To calculate the overall scores stakeholder weights are needed. These weights are shown in the pie diagram to the right of the histogram (GES 0.4; GSECS 0.4; Implementation 0.2).
Uncertainty
Several of the stakeholders commented on the quality of the data. During the wrap up discussion one of the marine scientists stated that "I wish we had had more realistic data at hand. With insufficient data it is difficult to arrive at the right solution". As in the Bulgarian case Monte Carlo analysis was used to test how stable the established ranking was given the uncertainties in the criterion scores. Fig. 9 shows the results of Monte Carlo analysis with a 50% uncertainty to Fisheries income and Long-term exploitable Rapana and 25% to all others. The alternatives PNH and CSE were relatively stable on the first and second position as well as BAU on the last position. The rank order between the four in between alternatives (EDB, COM, CRF and FAR) cannot be established with sufficient certainty.
Sensitivity analysis showed that an increase of the weight of Implementation to 0.44 gets FAR to the first position. On the other hand if weight of Implementation is reduced CSE will move to the first position.
Discussion
Feedback from the stakeholders on the workshop was in general very positive. A remark made from all stakeholders groups was that the workshop had been very useful to learn from each other and to exchange views. The structured approach within the workshop was appreciated but more explanation on the methodology was needed. One of the scientists remarked: "From time to time we were lost in discussions. I felt like I was at government meetings. But now when I realized the whole methodology, I feel very good. We did a good job! But before the workshop there was a preparation phase. Without those preparations we could not come to such a point during the workshop. The real work was done before the workshop."
It was clear from the workshop that the key issue in this management problem is whether to allow dredging. One of the fishers emphasized that there must be free access to dredging. The conclusion from the analysis that Protect Natural Habitat is the preferred alternative was supported by a number of the stakeholders and not questioned by the others. A representative from the ministry said "The state is not a stakeholder but is making the overall judgment e if not there will be chaos." It remained unclear what was implied with this remark. It is possible that one or more stakeholders provided inputs on weights strategically (e.g. introduced species as most important in environment) to get a desired management alternative to come out favorably ('FAR'). Since participants seemed to have sufficient understanding of the method, strategic behavior of this kind cannot be excluded. To be successful this behavior has to be supported by reasonable arguments to be accepted by the other stakeholders. 
Conclusions
This article reports on an approach to address management of an invasive species in the Black Sea. The approach is based on three elements: 1. An ecosystem approach as a framework to evaluate management alternatives; 2. Multi-criteria analysis to make the trade-offs visible and 3. Management workshops as a platform to involve all relevant stakeholders.
Rapana fisheries started ten years later in Bulgaria than in Turkey, and Turkish expertise and capital were important in developing the first Rapana fisheries and processing in Bulgaria. Turkish catches are on average the double of Bulgarian catches. In both countries the basic technology for catching Rapana is bottom mobile gear, but in Turkey dredges are employed on numerous small coastal vessels, while the Bulgarian fishery tends to be dominated by a few larger vessels employing wider beam trawls. The distinction is important since dredges are deemed the most damaging to bottom habitats according to Kaiser et al. (2006) . Also, it is more common in Bulgaria that factory owners also own fishing vessels and lead the fishers' organizations. In both countries the larger share of the catch of Rapana is illegal (against the bottom gear ban or outside of season, region, employing too many dredges at a time etc.). In Bulgaria there is much more concern and public attention to mobile bottom gear. An important difference is that while in Bulgaria all kind of mobile bottom gear used to be completely prohibited at the time of the study (now beam trawling is allowed), in Turkey these are permitted, although with restrictions.
Methodology
An ecosystem approach in combination with multi-criteria analysis and workshops clearly has a potential for showing what the real-trade-offs are and making possible shared perceptions and understandings of what good compromise solutions could be. Using multi-criteria analysis proved a good way to structure the problem and to analyze trade-offs between objectives and stakeholders. Multi-criteria analysis was also useful in communicating the problem to the stakeholders, offering a platform for discussion and finding relevant solutions for the management problem. The use of the DEFINITE program in the workshop promoted discussion as it provided immediate feedback on the input from the participants. Uncertainty analysis gives an indication on the need for additional information which can be used to guide future research.
The data, as much as available, and expert knowledge were accumulated in the two case studies to describe the current situation in different components of the complex problem studied and use this as a baseline for the assessment of alternative management options. It was demonstrated that data and knowledge deficiency may lead to high uncertainty in ecosystem approach implementation. The population dynamics of the non-indigenous Rapana and native bivalves, the predator-prey relationship, the trawling pressure and impact on the seabed habitats are among the critical issues that need investigation. The implementation of novel modeling tools, such as LARVAHS (Bidegain et al., 2013) , can be used for determining major spawning and nursery grounds and exploring the connectivity between them, having implications for designating marine protected areas and devising restoration strategies for the native bivalves.
Workshops
The workshop approach adopted in this study is in line with results from García-Llorente et al. (2008) . In their study they conclude that "different stakeholder groups have remarkably different perceptions about the impacts and benefits generated by invasive alien species, and different attitudes toward their introduction or eradication. They indicate that this fact deserves special attention and should not be ignored in the decision-making process. Therefore, a public forum comprised of different stakeholders, who have a general interest or investment (personal, environmental or commercial) in the ecosystem services provided by the biodiversity of a region, should participate in management decisions." (García-Llorente et al., 2008 , p. 2980 .
A necessary condition for success of the workshop is careful preparation involving local and other experts. The difference in success between both workshops was determined to a large extent by the attitudes of the participants and the presence/absence of news reporters/TV. The approach is successful only if stakeholders come to the workshop with the positive intent to reach a solution. This was definitely the case in Samsun where stakeholders provided a lot of feedback and tried to reach consensus. As a result from too much conflict from the past on the issue of bottom mobile gear brought up in the workshop hindered the discussions around MCA approach in Bulgaria. Although in Turkey the summer ban on dredging is heavily contested within the fishery sector in Turkey, this issue is not so "hot" in the public in Turkey, since the use of bottom gear is legal, although with restrictions. Also, unlike in Bulgaria environmental NGOs have not brought this issue to public attention in Turkey. If there is too much conflict, as the case in Bulgaria, probably a series of workshops are needed to achieve better understanding between opposing stakeholders.
Contacting experts and inviting stakeholders to workshops to define alternatives and calibrate their performance requires good prior knowledge of the relevant social and political landscape. Both in Bulgaria and Turkey it proved relatively easy to involve scientists and government representatives in the preparatory work for the workshop. In Bulgaria there also was substantial input from the fishers. As a result they had substantial influence on the design of the workshop. Turkish fishers are less used to this type of meeting and also tend to distrust or see no point in, textual and formal processes aimed at compromise. None of the Turkish fishers came prepared to the workshop. Texts were difficult to distribute to them since they do not use e-mail. In a situation when fishers are poorly organized, have little schooling and generally express distrust toward experts and managers (Knudsen, 2009) , it is difficult to fully involve them in the process on the same basis as the managers and scientists. While scientists and managers largely understood and appreciated the logic and dynamic of the methodology, fishers only did to a certain extent. The Turkish factory owner used his understanding of the logic to manipulate the weights to achieve the desired outcome.
Lessons learned
The workshops in combination with the MCA methodology enabled participants to: 1) enter into a kind of dialog that had hitherto not been possible, 2) structure the discussion and focus their attention to the real-trade-offs, which again creates a potential for new policies. But to reach this potential, ways should be sought to transfer ownership of the process from external experts to stakeholders. Also more attention should be given to the process after the workshop: how results are written up and presented to stakeholders. As a gesture toward this objective we wrote up and distributed to stakeholders a 15 pages summary (in Turkish) of the Turkish Rapana workshop and MCA analysis. One fishery cooperative which had sent fishers to the workshop organized a meeting among themselves (30 participants) to discuss our report. The fishermen were particularly enthusiastic about the fact that we stressed the importance of Rapana fishing for income and livelihood. They have also used the document in their interaction with local (i.e. Samsun Province) fishery management authorities.
Perhaps the workshops should be thought of as part of a more continued process, possibly with more than one workshop, and also perhaps different participation in each workshop. It is also important to make clear arrangements about the use of the results and dissemination of the results to the stakeholders involved and to exclude the press from the workshops. If there is too much conflict, as the case in Bulgaria, probably a series of workshops are needed to achieve better understanding between opposing stakeholders. In doing this these management workshop could be a useful instrument as part of adaptive management processes.
Considerable time and effort is needed to prepare the workshops. It is important to create trust, to make sure the relevant people attend and finally to have enough information to make a tentative problem description. It is important that it is clear from the start what the purpose of the workshop is, how the results will be used and how feedback to the stakeholders is organized.
